Abstract. Introduction: Rheumatoid arthritis (RA) is a chronic autoimmune disease which results in the loss of joint function and several deformities. The aim of the study was to evaluate the influence of duration of the disease and prescribed treatment on the temperature of RA joints. Methods: The evaluation was carried out on 30 patients with rheumatoid arthritis and 30 typical subjects as a control group. Thermograms were taken using thermograph camera. Results: Statistically significant difference was found for ankle joint temperature between the group of patients treated for more than 10 years and healthy subjects. Conclusions: The observations indicate that mean temperature of the skin above the ankle joint tends to decrease with rising duration of disease course. Progression of a RA leads to an erosive destruction in ankle joint in late stages of a disease.
Introduction
Rheumatoid arthritis is a chronic autoimmune disease which results in the loss of joint function and several deformities [1] . The duration of disease activity in RA patients is an important factor impacting joint destruction and functional disability [2] . Joint damage often begins within weeks or months after the onset of symptoms and is detectable on radiographs within 2 years [3] . There are now three main combinations that play substantial role: MTX+sulfasalazine (SSZ)+hydroxychloroquine, MTX+leflunomide (LEF), and MTX+biologics. Landewe et al. [4] administered the treatment combined of SSZ, MTX, prednisolone or SSZ monotherapy. Combination treatment during the 4-5 years presented greater decrease of sharp progression rate. Hetland et al. [5] described the therapy which include: MTX + cyclosporine + intra-articular glucocorticoid betamethasone. The authors report a delay to progression of erosions in patients at 2 years. Mottonen et al. [6] used a combination of DMARDs (SSZ, MTX, HCQ), and prednisolone or a single DMARD with or without prednisolone. Combination of 3 DMARDs for the first 2 years limits peripheral joint damage (Larsen scores) for at least 5 years. Smolen et al [7] estimated the effectiveness of the combination of INF + MTX and observed significant benefit with regard to the destructive process, clinically relevant improvement in physical function and quality of life. However, currently available techniques used for assessing treatment efficacy present limitations. For example, ultrasound is a highly user-dependent method and MRI requires administration of contrast agent and sedation in case of children [8] . Progressing inflammatory process in joints result in rise of the warmth of skin surfaces covering the joint and its temperature may be measured by non-invasive technique called thermovision. Thus, the aim of the study was to evaluate the influence of duration of the disease and administered treatment on the temperature of RA joints.
Methods
The evaluation was carried out on 15 patients of up to 10 years duration of RA, 15 patients with RA lasting more than 10 years and 30 typical subjects as a control group, aged between 44-80 years old. All the patients had RA diagnosis according to the standards of the American College of Rheumatology [9] and were free from any coexistent disease that could influence the outcome. None of the participants in the control group had a known health problem that would interfere with their performance. The patients were identified and selected at Medical University of Bialystok Hospital's Rheumatology Clinic, Poland. At the beginning of the procedure, one medical doctor conducted a questionnaire to gain basic data (age, height, weight) and DAS28 (disease activity score). Inclusion criteria for patients recruited for the study included: age above 18 years old, the duration of treatment above 1 year. Patients were excluded if they were under the age of 18 years, the duration of treatment under 1 year, rheumatoid factor below 50 IU/mL. The patients participated in the study with their consent, according to the declaration of Helsinki and the approval of the Ethical Committee. Thermograms were taken in a sitting subject position in room temperature of 23 deg. Centigrade. The thermographic camera (Thermo GEAR G100, NEC Avio) was used. Camera was placed perpendicularly to the scanned surface. Measurements were taken at the distance of 1.5 m from the subject. Pictures of both hands and feet were taken simultaneously. Computer software Statistica 12.5 (StatSoft, Tulsa, OK, USA)) was used for analysis.
Results
Comparison between patients undergoing biological treatment, patients without biologicals and typical subjects did not reveal any substantial difference (p > 0.05). However, the authors observed different joint temperatures for various durations of treatment. Statistically significant difference was found for ankle joint (p < 0.05). According to the observations the mean ankle joint temperature is significantly lower in RA > 10 years group compared with typical subjects (Tab. 1). 
Conclusions and discussion
Rheumatoid arthritis in its early stages tends to affect smaller joints, mostly the joints of hand, toes and feet. Progression of the disease may lead to the involvement of bigger joints: wrists, knees, ankles, elbows, hips and shoulders. Belt [10] used radiographs to estimate the relation between RA timing and destruction process of the ankle and subtalar joints. At the 15-year follow-up the authors detected a total of 17 ankles with minor changes in 15 patients. At the 20-year follow-up nine ankles of seven patients presented major changes, and 12 ankles of 11 patients' minor changes. Major changes were described as ankles with marked erosions and/or destroyed joints with no joint space left. In current study the authors observed significantly lower joint temperatures in late stages of a disease (> 10 years duration) compared with healthy subjects.
Rasmussen et al. demonstrate that degenerative process in joints can result in hypothermia [11] . Supporting this theory means we can consider our results consistent with observations made by Belt [10] . We provide two possible explanations of the results obtained in this study. Our theories assume that lower ankle joint temperature in late stages of RA can either be a result of long-term anti-rheumatic treatment or an advanced bone degeneration in the area of ankle joint. Joint temperature changes in different stages of RA can be observed with thermovision camera. Thus, apart from prevalent available methods such as radiography, thermovision should also be considered as diagnostic tool for assessing bone erosions.
